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STUDY  TITLE:  AN  ANALYSIS  OF  THE  NEED  FOR 

INDUSTRIAL  ENGINEERING  CAPABILITY  IN  PRODUCTION 
AT  ELECTRONIC  SYSTEMS  DIVISION 


STUDY  PROJECT  GOALS:  To  analyze  the  changing  environment  of  production  to  show 
how  today's  cost  eoq>basis  on  the  DOD  acquisition  environment  requires  early 
involvement  of  the  production  function  in  the  acquisition  process  to  enable 
early  producibility  analysis. 

To  analyze  ESD  to  determine  if  the  production  function  has  the  necessary 
industrial  engineering  capability  to  meet  the  requirements  of  current  directives 
and  policies  and  to  provide  recommended  solutions  to  obtaining  required 
apability.  
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UDY  REPORT  ABSTRACT 

his  study  examines  the  need  for  industrial  engineering  capability  within' 
production  at  Electronic  ^sterns  Division  (ESD).  Production  is  locked  at  from 
World  War  II  to  the  present  time  to  show  why  production  management  is  perceived 
today  by  many  program  managers  and  high  level  functional  managers  as  only  the 
classical  production  management  techniques  of  tracking,  monitoring  and  expediting 
deliverables.  The  current  emphasis  on  cost  is  then  examined  to  show  why  this 
classical  approach  is  no  longer  a viable  approach  to  production  management.  It 
is  shown  that  production  management  must  include  close  interface  between 
industrial  engineering  and  design  engineers  to  make  early  determination  of 
producibility  and  manufactiiring  feasibility  when  the  design  is  most  flexible 
and  trade-offs  are  least  costly. 

ESD  is  analyzed  to  determine  if  the  production  management  functions  within 
the  Deputates  have  appropriate  engineering  capability  to  perform  these  functions. 
Factors  causing  resistance  to  obtaining  industrial  engineering  capability  in 
program  production  offices  are  discussed  with  a recommended  plan  for  overcoming 
these  resistance  factors. 

This  study  was  accomplished  by  document  research  and  interviews  of  k^ 
personnel  involved  in  DOD  acquisition.  It  shows  that  more  engineering 
capability  is  required  in  the  production  functions  of  ESD.^ 

Althoxigh  this  study  focuses  principally  on  pro'duction  management  requirements 
within  ESD,  its  inqjlications  can  be  useful  to  all  personnel  in  tSc  DOD  vdio  have 
a responsibility  in  assuring  that  weapon  systems  are  made  availabiX^o 
adequately  fulfill  their  functional  requirements  on  time  and  at  affordable  costs. 
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This  paper  is  devoted  to  a better  understanding  of  the  role  of  produc- 
tion oanageoent  and  its  relationship  to  today's  cost  acquisition  environment 
in  the  Department  of  Defense  (DOD).  Although  it  focuses  principally  on  the 


production  management  requirements  within  the  Electronic  £|ystems  Division 
(ESD)  of  the  Air  Force  ^sterns  Command  (AFSC),  its  liqUcatlons  can  be 
useful  to  all  personnd  in  the  DOD  vdio  have  a responsibility  in  assuring- 
that  weapon  systems  are  made  available  to  adequately  fulfill  their 
functional  requirements  on  time  and  at  affordable  costs. 

Since  production  costs  consume  a major  portion  of  the  DOD  acquisition 
dollar,  it  is  paramount  that  DOD  provide  prudent  action  to  minimize  costs 
in  the  production  phase  of  the  acquisition  cycle.  If  we  don't  control  the 
cost,  we  will  be  unable  to  acquire  the  necessary  weapons  to  provide 
adequate  national  defense . Vdth  our  decreasing  DOD  budget,  increasing 
Inflated  prices  and  more  coiq>lex  and  highly  techniced  weaponzy,  cost  must 
become  a coequal  acquisition  parameter  along  with  schedule  and  performance. 

Examination  of  the  role  of  production  management  as  it  evolved  from 
World  Uhr  II  provides  an  understanding  as  to  vdiy  many  program  managers  and 
high  level  functional  managers  view  this  as  only  the  classical  production 
management  techniques  of  tracking,  monitoring  and  expediting  deliverables. 
This  study  stresses  the  need  for  more  industrial  engineering  talent  in  the 
government  production  function  to  provide  the  necessary  design  engineering 
interface  early  in  and  continuing  throughout  the  acquisition  cycle. 

Through  this  early  interface,  producibllity  decisions  can  be  made  \dten 
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the  design  is  most  flexible  and  trade-offs  are  least  costly. 
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r ’ The  purpose  of  this  paper  is  to  enqdiasize  the  inqportance  of  industrial 


engineering  capability  to  reduce  production  costs  in  defense  acquisition 
programs.  Due  to  the  broad  scope  of  this  subject,  this  study  will  be  f ! 

confined  to  the  production  meoiagement  requirements  within  the  Air  Force  | 

systems  Command  (AFSC),  more  specifically  to  the  Electronic  Systems  Division  1 
(ESD)  at  Hanscom  Air  Force  Base,  Massachusetts.  , | 

In  Section  II  the  changing  Department  of  Defense  (DOD)  acquisition 


environment  will  be  reviewed  from  Ubrld  Uhr  II  up  to  the  present  time  frame. 
Today's  acquisition  environment  is  discussed  with  its  shifting  emphasis  on 
cost  as  a prominent  consideration  (previously  surrogated  by  sched\le  and 

performance).  Since  production  costs  consume  a major  portion  of  the  DOD 

1 

acquisition  dollars,  foc\is  is  centered  on  the  Importance  of  reducing  cost 
in  the  production  function. 

Section  III  shows  the  need  for  greater  industrial  engineering  capability 
in  the  government  production  function.  It  esqilains  how  the  industrial 
engineer  can  provide  the  necessary  Interface  between  design  and  production 
early  in  the  acquisition  cycle  in  order  to  afford  a realistic  assessment  of 
produdbility  and  production  risk,  thereby  reducing  cost  to  optimum  levels. 
The  distinctions  between  an  industrial  specialist  and  an  industrial  engineer 
are  outlined.  Each  phase  of  the  acqtilsltion  cycle  is  addressed,  depicting 
necessaiy  and  prescribed  duties  of  the  production  manager.  Those  areas 


principally  requiring  industrial  engineering  capability  are  identified. 
Section  IV  vd.ll  assess  BSD  to  determine  \diat  Industrial  engineering 

I 

capability  exists  within  the  production  program  offices  to  accoo^llsh  the 
industrial  engineering  functions  of  production  management,  A brief 
analysis  of  each  production  activity  will  be  provided,  highlighting  those 
functions  not  having  industrled  engineering  capability. 

Section  V deals  with  obtaining  the  necessary  industrial  engineering 
capability  within  BSD  to  meet  the  requirements  of  modeim  production  manage- 
ment, Resistance  factors  inhibiting  change  of  the  status  quo  are  discussed 
and  suggestions  gLv&n  as  to  how  to  overcome  these  resistance  factors. 

It  is  ny  opinion  that  all  production  managers  should  give  sez*ious  and 
prompt  consideration  to  the  recommendations  of  this  stu^y  report.  The  task 
of  cutting  production  costs  can  and  must  be  inqplemented  with  expediency. 


Definition  of  Terms 


Aggregate  Pro.lect  Organization;  An  organization  that  has  basically  all 
departments  and  activities  required  to  accomplish  a project  report  directly 
to  the  project  manager. 


Basket-Type  Program  Office;  An  organization  having  two  or  more  Slystem 
Program  Offices  (SPOs)  within  a Deputate  vMch  are  supported  ly  a 
functional  staff  project  organization. 


Manufacturing  Methods?  The  manufacturing  processes,  techniques  and 
equipment  that  must  be  developed  and  made  available  for  the  timely, 
reliable,  economical,  quantity/quality  production  of  material. 


1 


2 
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Produclbillty;  The  composite  of  characteristics  vMch,  i«4ien  applied  to 
equipment  design  and  production  planning,  leads  to  the  effective  and 
economic  means  of  fabr^.cation,  assembly,  inspection,  test,  installation, 
checkout  and  acceptance  of  systems  and  equipment. 

Producibilitv  Analysis;  The  study  of  the  conqx>site  of  characteristics 
uhich,  \dien  applied  to  equipment  design  and  production  planning,  leads  to 
the  effective  and  economic  means  of  fabrication,  assembly,  inspection, 
test,  installation  and  checkout  of  systems  and  equipment. 

Production;  Includes  all  processes  and  procedures  designed  to  transform  a 
set  of  input  elements  into  a specified  output  element.  ' 

Production  Feasibility;  The  ability  to  produce  systems  of  equipment  within 
the  existing  state  of  the  production  art  and  within  the  cost  parameters 
established  for  the  specified  development  effort.  A production  feasibility 
assessment  should  first  be  accon^jlished  in  the  conceptual  phase  of  the 
acquisition  cycle,  prior  to  program  decision,  and  then  continuously  throiigh- 
out  the  spectrum  of  events  leading  up  to  production. 

Production  I*fanagement;  The  art  and  science  of  properly  and  efficiently 
using  men,  money,  machines,  materials  and  processes  to  economically  generate 
goods  and  services. 

Program  and  System;  These  terms  are  used  interchangeably  in  this  paper  to 
mean  a weapon  system  to  be  acqriired  by  the  program  office.  ^ 

Staff  Pro.iect  Organization;  The  project  manager  has  a staff  to  exercise 
control  through  other  functional  organizations’  SPOs  within  the  Deputate, 
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SBCnON  II 


COST  ACQUISITION  MVIHONMENT 


Review  of  Changing  POD  Acoulsltlon  Ehvlronment 
from  World  War  II  to  Present 


There  has  been  a gradual  diffusion  of  the  production  management 
function  within  the  Air  Force  from  its  World  War  II  stature  to  today. 
In  recent  years  the  majority  of  manpower  and  organizational  attention 
has  been  directed  toward  research,  development,  and  design  engineering 
Many  elements  of  the  production  process  are  largely  left  in  the  hands 
of  the  prime  contractor  and  contract  administration.  Ciirrent  organiza- 
tion reflects  this  trend  with  the  majority  of  Air  Force  Systems 
Command  production  management  and  quality  assurance  talent  assigned 
to  the  Air  Force  Contract  Management  Division  (AFCMD)"  and  its 
Air  Force  Plant  Representative  Offices  (AFPROs) . Functional  staffs 
at  the  intermediate  comnands  and  program  office  level  are  generally 
of  token  strength  . . . (2:6). 

These  words,  although  extracted  from  a study  initiated  in  1970, 
clearly  represent  a situation  \diich  has  evolved  since. World  War  II.  In 
the  years  following  World  Vbr  II,  systems  acquisition  management  has  tended 
to  focus  attention  on  the  technical  problems  associated  with  devdopment 
at  the  expense  of  production  efficiency.  The  Korea  and  Vietnam  eras 
demanded  many  weapon  systems  be  close  to,  or  at  the  state  of  the  art.  The 
two  major  parameters  used  to  evaluate  a weapon's  successful  acqiilsition 
were  the  technical  capability  of  the  weapon  and  obtaining  the  weapon  as 
rapidly  as  possible.  A third  parameter,  cost,  was  often  neglected.  The 
result  of  this  evaluation  technique  was  often  accompanied  by  serious  cost 
inefficiencies . 


Additionally,  as  a result  of  the  heavy  emphasis  on  technical  facets 
and  time  schedules,  more  and  more  design  oriented  engineers  were  added  to 
the  System  Program  Office  (SPO)  staffs  with  production  considerations 


during  pr«>produetion  acquisition  phases  being  relegated  to  a lover 
priority.  This  de-eaphasls  of  production  Interface  early  in  the  acquisition 
process.  In  many  instances,  resulted  In  excessive  production  costs, 
extensive  schedule  slippages  and,  in  sosie  eases,  oajor  design  changes 
during  the  production  phase.  Mijor  General  Fred  J.  Ascanl,  GSAF  (Retired), 
^stem  Progreun  Director  of  the  B-70  from  1961  to  1964,  vividly  described  the 
results  of  this  de-enqhasis  of  early  production  interface  uben  he  stated: 

B-70*8  might  be  flying  today  in  operational  numbers  if  good 
produclblllty  analyses  had  been  conducted  early  in  the  acquisition 
cycle. 

General  Asconl  was  referring  specifically  to  a design  decision  to  use 
stainless  steel  hon^comb  panels  on  60  percent  of  the  airframe.  This 
decision  caused  numerous  setbacks,  delays,  rework  requirements  and  cost 
increases  during  fabrication  (4). 


*s  Acquisition  Environment 


During  the  late  1960's  and  early  1970' s,  the  shrinking  defense  dollar 
caused  increasing  concern  that  costs  must  be  reemphasized  as  an  lo;)ortant 
parameter  in  acquisition  management.  Vlllicun  H.  CuUin  aptly  expressed 
this  shrinking  purchasing  power  vdien  he  said: 

...  in  terms  of  real  purchasing  power  the  fiscal  year 
1973  spending  for  national  defense  represents  the  lowest  level 
for  more  than  20  years  and  the  DOD  manpoirer  is  less  than  for 
any  year  since  1950  (6:1). 

The  Honorable  Kenneth  Rush,  vhen  he  was  Deputy  Secretary  of  Defense,  ^ 
put  it  in  terms  of  the  Gross  National  Product  (GNP)  >hen  he  said: 

. . . the  TL  73  (DOD)  budget  request  is  6.6  percent  of 
GHP.  Given  the  current  international  atmosphere,  it  is 
possible  that  the  Defense  portion  of  GNP  will  decline  over  the 
next  decade  to  perhaps  5.5  percent  (14:2). 


In  addition  to  the  shrlnldng  purchasing  power,  the  DOD  weapon  systems 


continue  to  Increase  in  conplexLty’,  pushing  the  state  of  the  az^  and, 
due  to  technological  Imowledge  increasing  at  tin  ever  increasing  rate, 
a weapon's  useful  life  span  before  obsolescence  is  decreasing.  James  Barr 
escpressed  the  obsolescence  problem  dearly  idien  he  stated: 

By  the  end  of  the  mid-twentieth  centuzy,  modem  weapons 
had  become  so  conpllcated  that  men  received  medds  for. 
devdoplng  a weapon  in  seven  or  eight  years.  Then  if  sufficient 
funds  were  available,  the  new  weapon  might  be  produced  in 
quantity  and  placed  in  the  hands  of  the  troops — within  another 
three  years.  Usually  by  this  time  the  weapon  bordered  on  being 
obsolescent.  In  some  cases,  it  already  was  (5:42). 


The  Honorable  Kenneth  Rush  expressed  his  concern  \dien  he  pointed  out 


...  because  the  unit  cost  of  modem  equipment  is  going  up 
faster  than  inflation  we  find  that  we  cannot  afford  to  bt:iy  enough 
units  to  modernize  existing  forces  at  the  same  force  levels.  . . . 
aiircraft  have  become  so  costly,  we  will  be  able  to  buy  only  50  percent 
of  the  numbers  we  need,  over  the  next  five  years,  to  replace  oxir 
existing  force  (14:4) • 


Evolving  from  this  concern  are  several  concepts  presently  receiving 
hipest  management  attention.  Dr.  John  S.  Fos'ter,  Jr.,  past  Director  of 
Defense  Research  and  Engineering,  Depaz*tment  of  Defense,  summed  the  general 
policies  into  seven  categories: 


1.  Reducing  concurrency 


2.  Designing  to  cost  requirements 


3.  Using  prototypes 


4.  Requiring  hardware  competition 


5.  Reducing  radically  the  size  of  industry  design  teams 

6.  MLnimizlhg  the  number  of  detailed  weapon  system  requirements 

7.  Increasing  independent  operational  test  and  evsduatlon  prior 
to  a procurement  decision  (10:7). 


In  addressing  these  policies,  Dr.  Foster  further  stated: 

These  policies  will  place  upuaird  pressure  on  our  Research 
and  Development  expenditures.  . . . However,  these  Research  and 
Development  funds  vdll  not  be  made  available  unless  they  can 
realistically  provide  weapons  that  have  significantly  reduced 
production  costs  (10:8). 


Reducing  Cost  in  PTOduction 


To  focus  on  production  costs  is  prudent  since  a major  portion  of  the 
DOD  acquisition  dollars  are  consumed  in  the  production  phase  of  the 
acquisition  of  a system.  AFSC  spent  60  percent  of  its  FY  74  program  dollars 
for  production  (l5sChart  1),  For  too  long  we  have  acquired  all  systems 
in  DOD  without  adequate  consideration  to  cost.  The  policies  mentioned 
above  b7  Dr.  Foster  are,  in  the  main,  addressed  at  reducing  the  production 
cost  of  a weapon  system.  The  main  theme  of  these  policies  has  been 
incorporated  into  two  key  policies:  Design- to-Cost  and  Fly-Before-Buy. 

« 

Design- to-Cost 

Althoiigh  often  misused  and  misxuiderstood,  . Design- to-Cost  is  designed 
to  place  emphasis  on  early  consideration  of  production  costs.  A Design- to- 
Cost  dollar  goal  is  reqiiired  for  acquisition  of  major  systems  prior  to 
approval  by  the  Defense  Systems  Acquisition  Review  Council  (DSARC  II)  to 
enter  the  full-scale  development  phase  of  acquisition.  This  dollar  goal 
is  a production  cost  fly-away/roU-away/sail-away  bogie,  based  on  real 
dollars,  a specific  production  rate,  and  a specific  production  quantity.  ^ 
The  cost  does  not  include  operation  and  maintenance  costs.  Deslgn-to-Cost 
attempts  to  force  the  contractor  and  the  government  to  place  heavy 
consideration  on  production  costs  vMle  the  system  is  still  in  the 
validation  phase  (21). 


Fly-Before-Buy 

This. policy  stresses  that  before  a system  enters  into  a production 
commitment,  the  government  must  provide  for  Development  Test  and  Evaliiation 
(DI&E)  and  independent  Operational  Test  and  Evaluation  (OT&E).*  DOD 
Directive  5000,3  explicitly  requires  the  OT&E  testing  of  pilot  production 
items  ^erever  possible  prior  to  the  commitment  to  major  production.  If 
it  is  not  prudent  to  use  pilot  production  items,  the  final  prototypes  must 
be  reasonably  like  the  expected  production  items.  Fly-Before-Buy  further  j 

encourages  fly-off  cos^etitlon  between  two  or  more  devdopers  of  a system  j 

before  a selection  is  made  on  the  contractor  to  receive  the  production  j 

^ ■ 

contract  (20:6). 

These  two  policies.  Design- to-Cost  and  FLy-Before-Bviy,  reemphasize 
the  iii;>ortance  of  government  pzeduction  as  something  more  than  schedule 
status  reporting.  Greater  emphasis  must  now  be  exerted  in  consideration 
of  and  planning  for  manufacturing  during  the  design  and  development  phases 
of  the  program.  Two  such  areas  of  major  consideration  throvighout  the 
acquisition  life  cycle  should  be  producibllity  analysis  euid  production 
feasibility.  In  the  past  the  DOD  has  relied  heavily  on  the  contractor  to 
make  these  judgments.  In  my  jvidgment,  vdilch  is  also  substantiated  by  an 
Air  Force  Production  Management  Study  initiated  by  Philip  N.  Whittaker, 
the  then  Assistant  Secretary  of  the  Air  Force  (Installation  and  Logistics),. 

DOD  goals  cannot  be  achieved  b7  complete  reliance  on  the  contractor  for  ^ 
at  least  three  reasons: 

1,  The  contractor’s  point  of  view  is  not  always  in  line  wi.th  that 
of  the  Air  Force. 
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2.  The  Air  Force  mist  make  nanjr  decisions  independent  of  the 
contractor. 

3.  Not  all  contractors  have  an  operating  {Mlosoidiy  that  provides 

a coordinated  effort  between  design  and  nanufkcturlng  during  the  proposal 
and  development  phase  (3:3-^>  3-7). 


The  Honorable  Kenneth  Rush  recognized  the  need  for  government 
involvement  in  early  Interface  between  design  and  production  vbaa  he  stated: 

I agree  that  the  Defense  Department  must  assume  a share  of 
the  blame  for  increasing  systems  costs.  After  all,  we  are  both 
the  architect  and  the  buyer.  ...  In  the  main  we  get  \hat  we  ask 
for  (14:4). 

This  redirection  of  cost  as  a major  and  coequal  parameter  with  schedule  and 
performance,  requires  government  production  personnel  to  provide  considera- 
tion and  planning  for  the  manufacturing  during  the  design  and  devdopment 
phases  of  the  program.  Hence,  the  need  for  industrial  engineezlng 
capability  as  discussed  in  the  next  chapter. 
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SECTION  III 


INDUSTRIAL  ENGINEERING  CAPABIUTy  IN  PRODUCTION 


The  previous  chapter  discussed  how  the  cos;G.exities  of  weapon 
STstems,  increasing  costs,  decreasing  DOD  purchasing  power  and  rapidly 
changing  technology  contribute  to  early  obsolescence  of  weapon  ^sterns 


All  of  these  factors  interact  to  maximize  attention  to  costs.  It  has  been 


I>olnted  out  that  60  percent  of  these  costs  are  expended  in  the  production 
function.  In  order  to  make  the  production  function  more  effective  and, 
consequently,  reduce  costs,  the  Inqportance  of  government  production 
natnagement  must  be  assessed  throughout  the  entire  acquisition  cycle  to 
assure  that  the  design  of  the  system,  as  it  develops,  takes  into  account 
analysis  of  contractors’  capability,  producibility  of  design  and  production 
feasibility.  It  is  the  industrial  engineer  \dio  can  provide  the  necessary 
Inteirface  between  design  and  production  early  in  the  acquisition  cycle. 

At  this  point,  it  is  appropriate  to  discuss  the  two  major  categories 
of  goveniment  production  management  personnel:  the  industrial  specialist 

and  the  industrial  engineer.  t 


Industrial  Specialist 


The  industrial  specialist  is  primarily  skilled  in  surveillance, 
monitoring,  expediting  and  tracking  techniques.  He  is  primarily  a manager 
idiose  expertise  in  production  management  has  been  attained  through  on-the- 
job  training,  having  worked  in  varied  administrative  areas  with  technical 
knowledge  attained  through  experience  in  such  functions  as  scheduling. 


supply  and  program  control.  He  nay  or  nay  not  have  a degree  from  a college 
or  xaniversity  (12), 


Industrial  Engineer 

The  Industrial  engineer  as  referred  to  In  this  paper  is  a professionally 
trained  engineer,  having  graduated  from  a recognized  engineering  school. 

The  Industrial  engineer  has  been  schooled  in  areas,  such,  as  produdbility 
analysis,  production  feasibility  assessment,  production  planning,  manu- 
facturing methods  and  processes,  plant  layout,  production  control  and 
manufacturing  techniques.  The  industrial  engineer's  talents  are  primarily 
addressed  to:  ' 

1.  Analyzing  producibility  criteria 

2.  Production  feasibility  analysis 

3.  Cost  to  produce  analysis 

4*  Assessing  production  risks 

5.  Providing  techiical  exp>ertlse  and  assistance  directed  toward 
production  problems 

6.  Acting  as  the  focal  point  between  production  and  engineeilng 
design 

7.  Looking  for  manufacturing  technology  is;)rovements 

8.  Make-or-Buy  analysis 

In  order  to  adequately  Interface  with  both  government  and  contractor 
design  engineering,  the  program  office  production  function  must  have 
Industrial  engineers.  Only  throxigh  the  industrial  engineer  can  the  flow  , 
of  information  between  design  and  production  be  viable.  Only  a trained 
engineer  can  properly  assess  another  engineer's  design  and  properly 
communicate  the  need  for  trade-offs  batween  design  as  seen  in  the  eyes  of 


*1.  Analyse  design  engineering 

*2.  - Perform  production  feasibility  analysis 

*3.  Establish  and  analyze  produdbillty  criteria 

*4*  Assess  production  risks 

*5*  Make  a cost-to-produce  analysis 

*6.  Integrate  production  and  design 

*7*  Provide  production  inputs  to  program  auid  contracttial  documentation 
Validation  Phase 

During  the  validation  phase,  production  should  provide  a contintilng 
analysis  of  produdbillty,  production  risks  and  track  the 'con tractors' 
progress.  SLgdflcant  tasks  diudng  this  phase  are: 

1.  Review  contractors'  acconqiUshments 
*2.  Assess  the  production  plan 
*3.  Update  production  feasibility  analysis 
"4*  Continue  to  assess  produdbillty 
*5.  Insure  test  pleuis  reflect  production.' processes 
*6.  Integrate  production  engineering  with  design  engineering 
*7.  Consider  manufacturing  technology  improvements 
8.  Re'vlew  and  update  docimenta'tlon 


Full-Scale  Develoment  Phase 

During  full-scale  development  the  production  management  effort  shodd 
bo  maximized  in  preparation  for  the  Production  Readiness  Re'vlew  (PRR). 


n 

Those  areas  indicated  by  an  asterisk  are  conddered  best 
accomplished  by  an  industrial  engineer. 
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^eciflc  tasks  az^: 

1.  SurvelUlng  contnctors'  progress 

2.  Ensuring  timely  delivery  of  Government-Furnished  Equipment  (GFE) 

*3«  Analyzslng  contractors'  maxiufacturlng  system 

Providing  technical  expertise  and  assistance  directed  toward 
production  problem  solving 

*5*  Performing  production  readiness  reviews ' 

*6,  Make-or-Buy  analysis 

*7.  Continue  to  assess  produclbllity,  feasibility  and  manufactoiring 
technology  Improvements 


Production  Phase  # 

During  this  phase  the  classic  functions  of  tracking,  expediting, 
monitoring  and  siurveiUing  become  dominant  with  the  industrial  engineer's 
role  primarily  one  of  problem  solving  and  evaluating  the  effect  of 
engineering  changes. 

As  can  be  noted,  the  conceptual  eind  validation  phases  are  heavily 
dependent  upon  industrial  engineering  support.  ‘ The  full-scale  devdopment 
phase  is  still  dependent  upon  tbis  expertise;  however,  there  is  an 
increasing  need  for  surveill>mce  and  monitoring  of  contractors'  progress. 
Finally,  during  the  production  phase  there  is  a heavy  dependency  upon  the 
tracking,  expediting,  monitoring  and  surveillance  function  which  can  be 
acconplished  with  the  industrial  specialist  expertise.  This  shift  in  the 


"Those  areas  Indicated  by  an  asterisk  are  considered  best  accomplished 
by  an  industrial  engineer. 
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recammended  qualifications  of  production  personnel  can  be  graphically 
depicted  on  the  following  chart: 


PRODUCTION 


PERSONNEL 


INDUSTRIAlJ  SPECIALISTS 


PRODUCTION 

ENGINEERS 


CONCEPTUAL  VALIDATION  FULL-SCALE  PRODUCTION 

DEVELOPMENT 

This  chart  is  used  only  to  illustrate  the  large  requirement  for  industrial 
engineers  early  in  the  acquisition  cycle  and  a decreasing  req^2irement  as 
the  program  nears  production. 


Vath  the  distinctions  of  the  industrial  specialist  and  industrial 
engineer  in  mind,  an  analysis  of  each  program  phase  of  production  against 
the  responsibilities  of  production  management,  provides  a recognizable  need 
for  professional  industrial  engineering  capability. 


SECTION  IV 


ASSESSMENT  OF  INDUSTRIAL  ENGINEERING  CAPABILITY 
WITHIN  ELECTRONIC  SYSTEMS  DIVISION 

Organizational  Overview  of  Production 

Appendix  A shows  an  organizational  chart  of  ESD.  There  are  six 
deputy  program  offices  containing  a procurement  and  production  function. 

In  addition,  there  is  one  Directorate  of  Procurement  and  Production  (PP) 
\iiich  provides  staff  guidance  and  assistance  to  the  six  deputy  program 
offices.  The  deputy  program  offices  are;  , 

Deputy  for  Surveillance  and  Control  (OC) 

Deputy  for  Communication  and  Navigation  Slystems  (DC) 

Deputy  for  Command  and  Management  SYStems  (MC) 

Deputy  for  Iranian  Program  Office  (FA) 

Deputy  for  Advanced ’Airborne  Command  Post  (YS) 

Deputy  for  Airborne  Warning  and  Control  ^sterns  (YW) 

Only  two  of  these  Deputates,  YS  and  YW,  are  aggregate  organizations. 

The  other  four  Deputates  are  basket- type  program  offices. 

The  Production  and  Industrial  Resources  Division  (PPD)  within  PP 
is  authorized  nine  personnel.  Four  of  the  spaces  are  utilized  in 
Production,  three  spaces  in  Industrial  Resources,  plus  one  secretary 
and  one  division  chief.  Until  January  1974»  there  were  no  industrial 
engineers  on  this  staff}  all  spaces  were  filled  by  industrial  specialists 
and  military  officers  with  no  engineering  background.  During  January  1974 
a GS-14  and  GS-13  position  were  converted  from  Industrial  Specialist  to 
Industrial  Engineer  and  both  positions  filled  with  qualified  personnel. 
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The  present  nix  on  the  Production  staff  are  two  Industrial  engineers  and 

two  military  personnel.  This  wovild  appear  to  be  «ui  appropriate  ratio  of 

• 1 
Industrial  engineers  to  industrial  specialists. 

Recently,  PPD  initiated  a program,  to;  (l)  emphasize  the  need  for 

production  engineering,  and  (2)  develop  additional  industrial  engineering 

capability  within  the  Deputates.  Additional  impetus  was  given  to 

developing  the  need  for  industriaLl  engineers  in  a 29  April  1974  letter 

from  the  Vice  Commander,  AFSC  to  the  four  procuring  divisions  within  AFSC. 

In  this  letter.  Lieutenant  General  John  B.  Hudson  stated: 

Of  particular  concern  is  the  fact  that  we  do  not  have 
enough  personnel  with  in-depth  experience  in  management 
operations,  production  planning,  manufacturing  engineering 
or  manufacturing  mansigement  (18) . 

Major  General  Benejamin  N.  Beilis,  Commander,  ESD,  in  a 16  May  1974 

letter  to  Vice  Commander,  AFSC,  supports  the  contention  that: 

Much  remains  to  be  done  to  strengthen  production 
visibility  and  involvement  throughout  the  acquisition  process. 

. . . (It  is)  ny  desire  to  accelerate  the  introduction  of 
integral  SPO  production/industrial  engineering  talent  to 
help  maximize  the  probability  of  successful,  on-time  delivery 
of  qviality  items  at  the  lowest  possible  cost  (19) . 

Brief  Analysis  of  Each  Production  Activity 

The  following  is  an  assessment  of  each  of  the  Deputate  Production 
Offices  within  ESD,  including  opinions  of  the  individual  production 
division  chiefs: 


^For  simplification  of  terms,  a military  officer  occupying  a 
production  management  space  and  not  having  an  engineering  backgrotuid 
will  be  considered  an  industrial  specialist. 
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Deputy  for  Surveillance  and  Control  (OC) 

There  are  eight  SPOs  assigned  to  OC;  the  majority  of  their  programs 
are  in  the  conceptual , validation  and  fidJ.-scale  develojmient  phases. 

In  only  a few  cases  do  their  programs  enter  a production  phase.  Some 
manufacturing  does  take  place,  but  is  limited  in  quantity.  Most  of  their 
programs  are  one-of~a-kind  electronic/radar  systems. 

The  production  function  (OOP)  has  six  authorized  spaces  with  a GS-13 
Industrial  Specialist  in  charge.  One  space  is  military;  however,  the 
officer  slotted  to  this  position  is  being  used  as  a buyer.  Of  the  four 
remaining  spaces  (one  GS-9,  one  GS-U  and  two  GS-12s),  all  are  Industrial 
Specialists.  Three  of  the  Industrial  Specialists  were  assigned  to  this 
area  as  a result  of  a Reduction  in  Force  (RIF)  action.  None  of  these 
personnel  have  a background  in  production  feasibility  analysis, 
producibility,  production  risk  analysis  or  basic  production  planning. 

Their  experience  lies  in  tracking  and  monitoring  deliverables. 

OOP  does  not  have  the  experiise  to  adequately  accomplish  the  tasks, 
as  dlsctissed  in  the  previous  chapter,  associated  with  the  conceptual, 
validation  and  full-scale  development  phases.  Over  a period  of  time, 
functions  associated  with  these  phases  have  been  assvuned  by,  but  not 
delegated  to,  the  indivi.dual  SPOs.  As  a consequence,  production  personnel 
become  Involved  in  production  problems  after  the  fact,  diminishing  their 
effectiveness.  Most  of  the  efforts  of  the  production  office  are  expended 
in  the  area  of  tracking  and  monitoring  deliverables. 

In  discussions  with  the  Chief,  OOP,  he  recognizes  the  need  for 
production  expertise  and  is  actively  pursiiing  a reorganization  plan 
v;iiioh  includes  the  hiring  of  two  industrial  engineers  (9). 
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Lcatlon  ano 


There  are  ten  SPOs  assigned  to  DC,  Unlike  OC  most  of  their  programs 


are  in  the  full-scale  development  and  production  phases  of  the  acquisition 


(70le. 


The  production  organization  (DCF),  servicing  the  ten  SFOs,  has  eleven 


authorized  spaces  with  a GS-13  Industrial  ^eclallst  as  Chief  of  Production, 


five  GS-12s,  three  GS-Us,  one  GS-9  and  one  ndlitaiy  position.  All 


civilian  positions  are  Industrial  Specialists;  the  ndlitaxy  position  is 


filled  by  a Captain  not  trained  in  engineering. 


A sumnaxy  of  DCP  response  to  this  stu^  is  that  although  there  are 


no  industrial  engineers  in  DC,  it  is  felt  that  all  AFSCH  ^4-3  functions 


are  capable  of  being  performed  b7  the  incumbent  Industrial  specialists 


since  their  work  ejcperience  includes  production  planning  and  industrial 


engineering.  DCP  feels  that  since  most  programs  are  in  the  full-scale 


development  and  production  i^ses,  and  industrial  engineering  is  ap;G.ied 
principally  in  the  conceptual/validation  ;^ses,  tb^  wish  to  assure  that 


full  utilization  of  an  Industrial  engineer  is  possible  befoi«  commitment 


to  filling  a current  vaccmcy  with  an  industrial  engineer.  If  convinced. 


they  propose  to  fill  this  vacancy  with  a GS-7  or  GS-9  trainee  position  (7). 


An  analysis  of  DCP's  response  revealed  IJiat  the  industrial 


specialists'  Industrial  engineering  experience  is  primarily  a result  of 


having  previous  experience  performing  work  as  Naval  shipyard  planner/ 


estimators.  Uhile  en^loying  some  Industrial  engineering  techniques,  the  , 


duties  performed  by  planner/estimators  are  limited  to  those  applied 


during  the  production  phase  in  the  areas  of  production  pleuming  and 


control.  These  positions  are  not  involved  with  the  deliberate  analysis 
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of  the  design  from  a producibllity  point  of  view.  DCP  Is  aggressively 
and  effectively  accosq;d.lshlng  the  classical  production  phase  managonent 
functions;  however,  they  do  not  currently  have  the  capability  to  conduct 
producibllity  analysis  and  production  risk  assessment. 

The  OOP  point  of  view,  vMch  stresses  that  most  of  their  programs 
are  in  full-scale  development  or  production  phases  auid  th^  are  not  sure 
thsy  can  adequately  utilize  an  industrial  engineer,  indicates  a basic 
misunderstanding  of  the  role  of  the  industrial  engineer.  The  most 
iBg)ortant  phase  of  ai^  item's  life  cycle  from  a producibllity  point  of 
view  is  the  full-scale  development  phase  (7).  Industrial  engineering 
expertise  must  be  brought  to  bear  in  this  phase  to  assure  that  the 
detailed  design  is  optimum  from  a production  point  of  view.  Further,  the 
most  critical  assessment  with  respect  to  production  risk  is  included  in 
the  Production  Readiness  Review  (PPR)  idilch  occurs  prior  to  DSA.RC  III. 
Vlhat  is  more,  the  deslz^blllty  of  a trainee  position,  in  this  instance, 
is  not  supportable.  If  DCP  possessed  a balance  of  industrial  engineers 
and  industrial  specialists,  then  a trainee  position  vrovild  be  appropriate. 
In  this  case,  however.  Industrial  engineering  capability  does  not  exist. 
DCP  cannot  afford  to  wait  for  the  designated  trainee  to  be  trained.  A 
trainee  would  not  be  able  to  interface  effectiv^y  with  Air  Force  Plant 
Representative  Offices  (AFPRDs),  Contract  Administrative  Services  (CAS), 
‘contractor  engineers  and  government  design  engineers;  nor  would  he  be 
in  a position  to  pro'vide  the  necessary  leadership  and  control.  In 
addition.  Industrial  engineers  are  capable  of  performing  industrial 
specialist  fiuictions  associated  with  tracking  and  expediting; 
consequently,  utilization  should  not  be  an  issue. 


- 4 
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Deputy  for  Comnand  and  Ifanagement  Systems  (MC) 

MC  is  organized  siioilarly  to  DC  and  OC;  that  is,  th^  are  a basket- 

# 

type  Deputate  supporting  nine  SPOs.  Their  programs  are  nixed  throughout 
the  acquisition  cycle  uith  a predominance  of  their  programs  in  the 
yalidation  and  full-scale  development  phases. 

The  production  function  (MCP)  has  six  authozlzed  positions.  The  Chief 
of  Production  is  a GS-13  supported  by  one  nilitaxy  Major  position,  three 
GS-12s  and  one  GS-7.  All  civilian  positions  are  industrial  specialists 
and  the  military  position  does  not  stipulate  an  officer  vLth  a formalized 
engineering  backgro\ind.  Fo]rt^mately,  the  military  position  uas  manned  1:y 
a Major  ulth  an  engineering  background;  hovever,  his  position  is  now 
vacant  and  there  is  no  assurance  that  the  replacement  will  be  so  qualified. 
Only  five  military  officers  in  AFSC  vdth  Development  Engineering/Program 
Management  duty  Air  Force  Service  Codes  are  serving  in  production 
management  jobs  (l5:Chart  15). 

In  response  to  this  stud^y,  the  MCP  position  was  that  an  adequate  mix 
of  industrial  specialists  and  industrial  engineers  are  available  within 
MCP  to  accommodate  the  requirements  of  AFSCM  84-3  (12) . 

In  consideration  of  this  response,  it  is  evident  that  until  M^P  fills 
the  now  vacant  military  space  with  a qualified  military  industrial  engineer, 
an  adequate  mix  does  not  exist.  The  identification  of  military  production 
officers  qualified  as  industried  engineers  is  difficult,  since  officers  are  • 
Identified  primarily  by  their  job  codes.  In  the  case  of  a production  » 

officer,  his  identification  is  an  Air  Force  Service  Code  1524,  idiich  may 
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or  may  not  be  an  industrial  engineer  code 


1 

MCP  must  carefully  screen  the  potential  ndlitazy  replacement  to  this 
position  xo  assure  that  the  individual  has  the  necessary  industrial 
engineering  background.  If  MCP  is  successful  in  obtaining  this  qualifica- 
tion, then  an  initial  oapabllity  will  exist  to  accooqpllsh  the  industrial 
engineering  responsibilities  as  previously  discussed.  However,  due  to  the 
vaurled  stages  of  MC  programs  within  the  acquisition  cycle,  enqphasls  should 
be  addressed  to  converting  a civilian  industrial  specialist  position  to  an  ! 

j 

industrial  engineering  position.  This  would  enable  one-third  of  the  MCP 
force,  a better  mix,  to  direct  its  attention  to  industrial  engineering 

I 

responsibilities  and  would  provide  a more  permanent  continuity  of  industrial 
engineering  requirements,  since  the  civilian  position  is  less  subject  to 
turnover  than  in  the  case  of  the  military. 

) 

Deputy  for  Iranian  Program  Office  (FA) 

This  is  a new  Deputate  presently  being  formulated.  Its  basic  function 
is  to  suppojrt  foreign  military  sales  to  the  Iranian  Government.  At  the 
tine  of  this  analysis  the  production  function  (PAP)  is  still  in  the 
formulation  stage.  Positions  are  currently  being  identified  within 
production,  and  consideration  is  being  given  to  industrial  engineering 
capability  (9). 

Deputy  for  Advanced  Airborne  Command  Post  (YS) 

YS  is  an  aggregate  organization.  This  Deputate  has  dedicated 
resoiirces  in  all  areas  assigned  directly  to  the  program  manager  to 

^Management  attention  should  be  directed  towards  sub-categofization 
of  this  Job  code  (i.e.,  1524(a)  industrial  engineer,  1524(b)  industrial 
specialist)  to  provide  better  selection  and  placement  of  production  affairs. 

This  problem  should  be  addressed  by  AF9C  and  coordinated  through  USAF  (11). 
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acconplish  the  YS  mission,  vMch  is  in  the  full-scale  development  jdiase  of 
the  acquisition  (^cle.  The  production  organization  (YSP)  is  presently 

t 

authorized  only  two  positions:  one  GS-13  Industrial  Specialist  (Chief,  YSP) 

and  one  GS-12  Industrial  Specialist.  Two  additional  spaces  are  currently 
in  manpower  validation  for  an  on-board  time  in  late  October,  with  additional 
planning  for  a third  space  to  be  filled  ^ December  1974« 

The  new  manpower  requests  were  originally  made  for  industrial  specialists. 
However,  YSP  has  subsequently  recognized  the  necessity  for  Industrial 
engineering  talent  and  has  changed  its  direction  to  provide  for  one  Industrial 
engineer  position  (8).  YSP's  positive  approach  to  obtaining  the  talent 
required  is  commendable.  This  will  provide  only  one  industrial  engineer, 
however,  out  of  the  projected  staff  of  five.  If  the  manpower  spaces  are 
approved  in  total,  it  is  recommended  that  YSP  consider  filling  two  of  the 
three  spaces  as  industrial  engineers. 


Deputy  for  Airborne  Wamine  and  Control  Systems  (YW) 


YW  is  organized  similarly  to  YS  in  that  it  is  a self-contained  program 
office.  YW  is  in  the  full-scale  development  phase  of  acquisition. 

The  production  function  (YWP)  has  seven  authorized  personnel,  consisting 
of:  a Major  as  Chief,  YWP;  a Captain  with  electronic/industrial  engineer 

experience;  two  GS-12  Industrial  Specialists;  a Lieutenant  Production 
Officer;  and  a non-commissioned  officer.  Air  Force  Service  Code  65xxx. 

Discussions  conducted  with  the  Chief,  YWP  indicate  that,  for  continviity  ^ 
pvirposes,  a currently  authorized  Air  Force  Service  Code  6524  space  will  be 
converted  to  a civilian  Industrial  engineering  position  (8).  With  this 
conversion  and  subsequent  placement,  Y'/JP  will  have  two  qualified  industrisJ. 

engineer  positions,  vrtiich  shoxild  provide  good  coverage  of  responsibilities. 
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atwmutrv  at  Evaluation  of  ESP  Production  Actlvltlea 


Except  in  the  case  of  YU,  the  Deputate  concepts  for  production 
BBTiBgnTnnnt  are  generally  limited  to  the  accon^>lishment  of  classical 
production  oriented  functions.  Production  management  involvement  during 
all  idiases  of  the  life  qrde  is  primarily  from  this  point  of  view.  Pro- 
dueibility  analysis,  necessitating  continuing  involvement  with  design  and 
fomml  production  risk  assessments  during  conceptual,  validation  and  full- 
scale  development  phases,  is  not  being  accomplished. 

Discussions  with  production  chiefs  in  the  Deputates  revealed,  in  most 
eases,  an  inadequate  landerstanding  of  industrial  engineering  and  its  role 
in  production  management.  Althoiigh  not  specifically  stated,  there  appears 
to  be  an  underlying  resentment  to  this  enqphasis  on  industrial  engineering 
capability,  possibly  stemming  from  fears  that  professional  Industrial 
engineers  will  supplant  technical  specialists  in  the  management  of  production. 
Deputate  production  personnel  seem  to  feel  that  introduction  of  engineering 
in  production  management  will  result  in  limiting  career  progression 
opportunities  of  incximbent  personnel  and  eventually  eliminate  the  industrial 
specialist. 

PPD  is  actively  pursuing  development  within  the  Deputates  of  an  under- 
standing of  production  management  and  the  role  of  the  industrial  engineer. 

It.  would  appear  that  considerable  headway  is  being  made.  There  are  two 
industrial  engineers  in  PPD,  and  each  Deputate  production  function  has  agreed 
to  provide  for  at  least  one  industrial  engineer  on  their  staff.  However, 
this  must  be  actively  monitored  to  assure  that  the  somet^t  reluctant 
agreement  is  actively  achieved. 
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SECTION  V 


OBTAINING  NECES!s&RT  INDUSTHIAL  EKGINEEmNG  CAPABILITI 


Rasl stance  Factors 


As  vas  discussed  briefly  at  the  conclusion  of  the  previous  section, 
there  exists  an  attitude  at  ESD  that  Is  resistive  to  cbaxiglng  the  status 
quo.  During  Interviews  with  management  personnel,  key  points  becsme 
evident  that  this  paper  will  refer  to  as  resistance  factors. 

It  should  be  understood  that  over  the  years  production  personnel  evolved 
through  a system  that,  since  Vlbrld  Nhr  II,  placed  productlbn  in  the  category 
of  monitoring,  tracking,  expediting  and  reporting.  For  the  most  part,  they 
have  obtained  their  expertise  through  experience  and  progression  on  various 
Jobs  that  en^>hasized  this  classical  approach.  From  a formal  educational 
standard,  most  do  not  have  college  degrees  (7,  11).  The  industrial  specialist 
can  be  classified  as  a "pick  and  shovel"  man  with  years  of  experience  and 
probably  little  education  b^ond  high  school  (15:  Chart  15).  In  AFSC, 

60  percent  of  the  industrial  specialists  are  over  age  50  and  30  percent 
will  be  eligible  for  retirement  by  the  end  of  FY  75  (15:Chart  18). 

Althoxigh  it  is  lii;>ossible  to  positively  assess  the  feelings  of  the 
industrial  specialists  in  ESD,  it  can  be  stated  with  relative  certainty 
that  their  attitudes  reflect  the  following: 

1.  A general  distaste  for  hiring  professionally  trained  personnel:  , 

They  are  not  Impressed  by  formal  training  and  the  attitude  most  manifested 
is:  "The  best  way  to  get  into  this  field  is  as  I did,  through  the  school  of 

hard  knocks." 


2.  F^trt  Fear  that  the  introduction  of  industrial  engineering  talent 
idll  liiiiit‘ their  job  progression  opportunities  and,  peihaps,  a general 
feeling  that  ths7  could  not  adequattil7  supervise  the  engineer,  thus  putting 
their  Jobs  on  the  line. 

3,  Too  difficult  to  initiate  nharurmt  More  than  once,  this  attitude  was 


expressed  b7  production  supervisors  in  referring  to  the  problems  Inherent  in 
the  civil  service  sFstem,  with  all  the  paper  work.  Job  descriptions  and 
Justification  required  to  convert  a Job  from  an  Industrial  specialist 
position  to  that  of  industrial  engineer.  The  following  quotation  describes 
some  of  the. frustrations  encountered:  . 


John  Jones,  civil  servant,  may  want  to  transfer  from  his 
present  post  to  another  that  has  been  offered  him  in  a new  agency. 
His  present  agency  may  raise  no  objection.  The  transfer  may  be 
most  desirable  for  the  national  welfare.  But,  under  the  law,  first 
comes  paper  work;  and  then,  usually  months  later,  comes  action. 


The  Civil  Service  Act  forbids  the  hiring  of  a man  for  a 
government  post  until  the  Job  has  been  described  in  detail  on  an 
official  form  and  classified  in  relation  to  federal  pay  scale.  . 
Not  everyone  can  do  this  classifying  of  \diat  other  people  are 
expected  to  do.  This  work  is  done  by  professionals  from  the 
Civil  Service  Commission.  . . . Speed  is  not  something  for  vMch 
they  are  noted  (5j45). 


4.  Vfedting  to  retire:  This,  of  course,  is  extremely  difficult  to 


has  survived  all  these  years  without  change:  "Let  the  next  guy  change 


their  concepts  of  the  production  function.  All  too  often  in  discussions 


with  the  program  manager,  an  inpression  was  given, and  sometimes  outrlghtly 

expressed,  that  production  personnel  are  "nothing  but  bean  co\inters." 


that  production  personnel  are  even  needed 


in  the  program  office,  indicating  that  "program  control  can  do  that  for  me 
It  is  not  difficult  to  see  hov  this  attitude  developed.  TTpically,  as  the 


program  manager  progressed  to  his  position,  he  had  witnessed  only  the 
classical  approach  to  production.  His  attitudes  are  founded  on  years  of 
witnessing  the  Job  of  production  performed  in  that  sped fie  manner. 


Merely  recognizing  that  the  attitudes  addressed  above  do  exist,  at 
least  by  mauir  of  the  key  personnel  involved,  is  moving  a long  way  toward 
overcoming  the  problem.  Robert  A.  Sutermelster  in  his  book. 

People  and  Productlvltv.  devoted  a large  portion  of  one  chapter  to  vdiy 
peoj^e  resist  change  (17:409-427).  Basically,  through  numerous  experiments 
it  was  pointed  out  that  participative  pleuming  for  a change  receives  the 
most  productive  results.  Stated  in  perspective  to  this  analysis,  it  must 
be  Insured  that  the  deputy  production  chiefs  participate  in  developing 
individual  depute te  plans  for  obtaining  industrial  engineering  talent. 
Initially,  it  may  take  longer  to  develop  such  a"  plan,  but  once  conceived, 
the  supervisor  will  feel  a part  of  the  dedslon  and  be  more  concerned  to 
Insure  its  successful  implementation.  ESD  is  attacking  the  problem  in  this 
manner.  However,  for  successful  participation,  some  of  the  fears  and 
biases  of  the  depute te  production  chiefs  must  be  overcome.  There  is  no 
magic  panacea  for  acconplishing  this  task,  but  the  following  ideas  are 


1.  Gather  a meeting  of  all  production  chiefs  at  Headquarters  AFSC 
whereby  attitudes  and  feelings  can  be  freely  expressed. 


2*  Provide  strong  policy  gxil dance  from  Headquarters  AFSC,  emphasizing 
the  need  for  both  Industrial  specialists  and  IndustrlauL  engineers.  Point 


out  that  the  problems  of  surveillance  and  tracking  of  production  progress 


are  Increasingly  demanding.  Indicate  how  the  Cost  Schedule  Control  ^stem 


criteria  will  place  Increasing  demands  on  Industrial  specialists.  In  other 
words,  enphaslze  the  continuing  need  for  conpetent  Industrial  specialists, 
as  well  as  the  growing  need  for  competent  Indiistrlal  engineers. 

3.  Headquarters  AFSC  shotild  establish  career  progression  and  career 
broadening  iQ.an8  for  both  Industrial  speclsLlists  and  Industrlsl.  engineers. 
These  plans  should  offer  the  opportunity  for  career  advancement  in  both 


fields  for  exceptionally  qualified  persons. 

4.  Publicize  the  fact  that  AFSC  is  studying  the  possibility  of  using 


lower  grade  production  technicians  to  offload  the  routine  paper  processing 


workload  from  the  Industrial  specialist,  so  that  the  Industrial  specialist 
can  perform  his  expertise  more  effectively  (iSsChart  15) • 


5.  Indicate  the  importance  for  industrial  specialists  to  continue  their 


training.  Publicize  the  fact  that  AFSC  Is  leading  the  Air  Force  in 


establishing  a new  nine-week  course  aimed  at  helping  all  production  manage' 
ment  personnel,  Including  Industrial  specialists,  develop  more  expertise 
In  their  increasingly  complex  field  (l5:Chart  19). 

6.  Since  the  paper-work  problem  is  real,  a standardized  position 


description  for  an  industrial  engineer  should  be  made  available.  A 


suggested  example  is  included  as  Appendix  B. 

The  attitude  of  program  managers  toward  production  management  must 


also  be  addressed.  Top  management  must  continuously  pxirsue  this  matter  by 


aqjdiasizing  the  real  functions  and  importance  of  production  management. 

This  can  ba  done  through  cprrespondence,  throu^  program  management  training 
programs ) such  as  the  Defense  £|jrstems  Management  School,  and  through  local 
on-base  Sy^stems  Program  Management  Seminars.  In  addition,  the  Headquarters 
AFSC  Production  Management  Division  (SDDP)  should  consider  a briefing  to 
program  managers  at  each  division  level  (l.e.  ESD),  aimed  at  showing  the 
program  manager  hov  a new  look  at  production  management  can  achieve 
quantifiable  results  to  his  program  through: 

1.  Performance  of  industrial  engineering  anal7sis  of  producibility 
concurrently  with  prelindnaiy  design  and  development  engineering. 

2.  Developing  overall  production  feasibility  assessment  for  inclusion 
with  the  SPO  feasibility  emalysls  of  the  program  and  coordinating  the 

Air  Force  Material  Laboratory  participation  in  both  in-house  and  contractual 
evaluations  of  production  feasibility. 

3.  Assisting  the  program  manager  in  the  determination  of  realistic 
production  management  planning  vbich  viill  support  propossds  to  DSARC. 

4*  The  use  of  industrial  engineering  expertise  in  evaluating  for  the 
SPO  such  matters  as  Make-or-Buy,  manufactviring  methods  and  processes, 
plant  layout,  production  control,  product  improvement,  and  manufactiiring 
techniques  available  to  meet  product  requirements  or  needing  new  advances 
in  the  state  of  the  art  in  manufacturing  technology, 

5.  Participation  in  Industrial  management  surveys  of  contractor's 

J 

systems  to  determine  the  contractor's  ability  to  meet  the  program  require- 
ments from  a management  and  a manufacturing  standpoint. 

6.  Assistance  in  resolving  contractor  production  problems. 

Finally,  I recommend  that  the  name  "production"  be  changed  to  more 


■ '■  ''r- 


I * 


clearly  represent  Its  intended  function.  I suggest  such  tenninology  as: 
"manufacturing  technology,"  "pjroduct  manufacturing"  or  "manufacturing 
operations." 


8 • 


30 


I ■■lai  1 1 Tjiifc  i^i> 


SECTION  VI 


somRY 

I 

Stanmary  of  Conclusions 


L 


The  purpose  of  this  stu(fy  was  to  emphasize  the  in^rtance  of  industrial 
engineering  capability  in  reducing  production  costs  in  defense  acquisition 
programs.  A review  of  the  changing  DOD  acquisition  environment  pointed  out 
that,  until  only  recent  years,  schediole  and  performance  considerations  were 
dominant  over  cost.  A disctission  of  today's  acquisition  environment 
indicated  that  with  the  present  circianstances  of  a limited  real  dollar 
budget,  technology  pushing  the  state  of  the  art,  increasing  cost  of  weapons 
and  shrinking  weapon  system  life  due  to  obsolescence,  the  DOD  has  been 
forced  to  recognize  cost  as  an  inqportant  parameter.  An  ejounination  of  the 
acquisition  cycle  revealed  that  AFSC  spent  60  percent  of  its  FY  74  dollars 
for  production.  Therefore,  to  reduce  costs,  a new  awareness  of  the 
in5X)rtance  of  effective  production  management  has  evolved.  Such  concepts 
as  Design-to-Cost  and  Fly-Before-Buy  are  continuously  stressed  in 
government  procurement. 

In  order  to  have  effective  production  management  and  inclement  such 
policies  as  Design-to-Cost  and  FLy-Before-Buy,  the  requirement  for 
industrial  engineering  capability  in  production  was  demonstrated.  The 
functions  of  the  industrial  engineer  were  delineated  as  opposed  to  the 
industrial  specialist.  Tha  major  areas  vdiere  industrial  engineering 
capability  should  be  applied  were  identified  in  the  concept\aal,  validation. 
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full-scale  development  and  pTOductlon  phases  of  the  acquisition  cycle. 

It  was  shown  that  there  Is  a greater  need  for  industrial  engineering 
capability  in  the  early  phhses  and  a lessening  requirement  for  this  tcdent 
as  the  program  enters  production. 

ESD  was  analyzed  concerning  the  current  status  of  its  industrieLL 
engineering  capability.  First,  an  organizational  overview  was  presented, 
focusing  on  its  production  functions.  Then,  each  Deputate  containing  the 
production  function  was  assessed  according  to  its  present  industrial 
engineering  capability,  its  requirements  for  this  capability,  and  attitude 
towird  future  acquirement  of  this  capability.  It  was  painfully  obvious  that 
although  some  progress  has  been  made,  there  is  a long  way  to  go  before 
achieving  adequate  industrial  engineering  capability  to  perform  the  technical 
emalysis  and  contractor  evalviation  envisioned  by  AFSCM  84r3. 

It  is  one  thing  to  recognize  idiat  should  be  done,  however,  and  another 
to  actually  inclement  it.  Resistance  to  change  was  discussed  and  areas 
highlighted  which,  if  addressed  from  the  appropriate  levri  and  in  a 
coordinated  manner,  could  significantly  overcome,  the  factors  inhibiting 
the  hiring  of  industrial  engineering  talent.  AFSCM  84-3  provided  explicit 
giiidance  in  1971  vdien  it  was  amended  to  carry  out  many  of  the  criticisms  of 
the  production  function  delineated  in  an  Air  Force  Production  Whnagement 
Study  released  in  early  1971.  AFSCM  84-3  clearly  defines  the  requirement 
for  professional  industrial  engineering  capability;  yet  almost  four  years 
later  we  still  have  production  functions  with  either  no  industrial  ^ 

engineering  capability  or  only  token  capability. 
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1.  Reeducate  program  management  and  production  management  personnel 
to  the  i]q>ortance  of  obtaining  industrial  engineering  talent.  Assure 
that  program  managers  recognize  the  need  for  industrial  engineering 
expertise  to  adequately  assess  manufacturing  feasibility,  produclbility 
and  realistic  production  risk  early  in  the  acquisition  cycle. 

2.  There  are  strong  resistance  factors  to  aity  change  in  the  status  quo 
among  the  industrial  specialists  presiding  in  the  production  functions.  In 
obtaining  additional  industrial  engineers,  either  through  hiring  to  new 
authorized  spaces  or  converting  industrial  specialist  positions  to 
Industrial  engineer  positions,  care  must  be  exercised  to  recognize  just 

how  strong  this  resistance  is.  To  force  a change  on  the  Deputate  production 
supervisors  by  directing  replacement  of  industrial  specialists  with 
industrial  engineers  would  hasten  the  conversion  process;  however,  it  could 
possibly  disrupt  the  production  organization  to  such  an  extent  that  it 
would  be  less  effective. 

3.  It  is  By  opinion  that  a concentrated  plan  of  action  to  change  the 
entire  image  of  production  management  is  the  best  approach,  up  to  and 
including  changing  the  name  of  "production"  to  more  clearly  represent  its 
intended  function.  Realistic  career  progression  and  career  broadening 
plans  for  both  industrial  specialists  and  industrial  engineers  should  be 
developed.  Opportunities  for  further  educating  the  industrial  specialists 
in  new  techniques  should  continue  to  be  pursued.  Specific  ESD  Deputate  * 
recommendations  are  provided  in  Section  IV. 

4*  If  it  is  Air  Force  policy  to  carry  out  the  intent  of  the  Whittaker 
■Study  (2,  3),  each  DSARC  should  require  program  managers  to  Include 
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APPEMDIX  A 


>NIZATIOWAL  CHART  OF  ELECTRONIC  SYSTEMS  DIVISION 


Attached  is  an  organizational  chart  of  ESD.  Those  areas  uith  a 


production  function  are  color  coded  blue 


ovoHable  fo  DDC  does  no\ 
‘ legible  reproduction 


Attached  is  a sample  position  description  suggested  for  an  industrial 


I.  NUMMUOr  U'S 


2.  rosmoN  NUMM« 


K)SmON  DESCRIPTION 


4.  rosmoNTnu 


Industrial  .'IDlRlneer 


4.  CLASSmCDty 


a.  OVnn  and  RtSfONSSairCS  (Mkutt  Uim  ptmntogm,  wtmn  nquind) 

I,  INTRODUCTION 

A.  This  position  is  located  in  the  organization  identified  in  Block  3 above, 
the  function  of  tMch  is  described  in  the  organization  and  function  chart  book  and 
AFSCM  84-3. 

B.  The  purpose  of  this  iwsitlon  is  to  plan,  organize,  direct  and  control 
production/industrial  engineering  responsibilities  for  all  projects  vdthin  the 
Depute te. 

II.  DUTIES  AND  RESPONSIBILITIES 

A.  Provides  overall  technical  production  cognizance  of  all  projects  in  the 

area  of  . Translates  production  requirements  and  limita- 

tions into  technical  characteristics  (producibility  criteria)  and  prepares  technical 

production  specifications  for  the  design,  fabrication  and  testing  of  

systems.  Conducts  production  feasibility  studies  of  design 

alternatives  to  determine  \Mch  are  consistent  with  sound  Industrial  Engineering 
principles  and  within  state-of-the-art  knowledge.  Performs  continuous  industrial 
engineering  analysis  of  producibility  throughout  the  life  cycle  identifying  and 
evaluating,  in  appropriate  depth,  items  which  constitute  production  risks.  Must 
consider,  from  the  production  point  of  view,  often  divergent  and  contradicting 
technical  and  management  requirements. 

B.  Pai*ticipates  in  high  level  conrerences  and  design  reviews  with  senior 
^stem  Program  Office  (SPO),  contractor  and  AFSC  engineering  and  management 
personnel.  Presents  technical  findings,  advises  on  production/industrial  engineering 
policy  and  influences  and  negotiates  production/industrial  engineering  aspects  of 
design. 

C.  Leads,  coordinates  and  participates  with  senior  contractor,  SPO,  CAO  and 
AFML  technical  and  management  personnel,  in  the  review  of  technological  developments 
in  production  affecting  producibility  and  design  direction.  Ascertains  status  and 
deficiencies  of  the  production  base  required  to  support  assigned  programs  and 
institutes  appropriate  remedial  actions. 

D.  Conceptualizes  and  prepares  contractual  docinnents  for  the  production/^ 
industrial  engineering  aspects  of  production  management  during  the  conceptual, 
development  and  production  phases  of  the  life  cycle.  Brings  to  bear  specific 
knowledge  of  industrial  engineerine  and  production  management  to  monitor  and  direct, 
as  appropriate,  contractor  accomplishment  of  specified  reouirements. 


9.  THIS  IS  A COMPUTE  AND  ACCURATE  DESCRIPTION  OF  THE  10.  REAUDIT  CERTIFICATION 
DUTIES  AND  RESPONSIBIIITIES  OF  THIS  POSITION  


signature  and  tiue  of  immediate  supervisor  date  Date 

SUPERVISOR 


I CLASSIFIER 


PREVIOUS  fOITIONS  OP  this  FORM  WIU 
IS  USED  UNIll  STOCK  IS  EKHPUSIIO. 


Ut  OOVCIIIHIKIT  MiNTilM  orriCl  TH4  0t*V||*M« 


E.  Provides  staff  advice  and  renders  technical  consulting 

services  to  the  Deputy  for  

in  the  production/industrial  engineering  area.  These  technical  Judgments/ 
recommendations  and  conclusions  are  authoritative  and  seldom  subject  to 
technical  review. 


F.  Promulgates  plans  and  procedures  for,  and  accompli shes, 
formal  Iiodustrial  Engineering  analysis  of  the  developed  engineering  design 
to  determine  that  all  in^rtant  production  engineering  problems  have  been 
resolved  prior  to  the  decision  to  produce  (Production  R^dlness  Review  prior 
to  DCARC  III  or  equivalent). 

G.  Makes  presentations  to  Air  Force  ^sterns  Command,  Air  Force 
Material  Laboratory  and  other  agencies  concerning  production  capability 
status  and  manufacturing  technology  requirements  for  cognizant  progirams. 

H.  Evaluates  Make-or-Buy,  manufacturing  methods  and  processes, 
plant  layout,  production  control,  and  similar  production-oriented  systems 
and  processes  for  effectiveness  and  adeqviacy. 


I.  Performs  other  related  duties  as  assigned 


CONTROLS  OVER  NORK 


Works  under  the  general  administrative  control  of  the  Production 
Division  Chief  'vdio  identifies  overall  program  objectives.  Work  is  not 
subject  to  technical  review  other  than  for  conformance  \dth  broad  directives 
and  policies,  and  from  the  standpoint  of  evaluating  attainment  of  objectives 


OTHER  SIGNIFICANT  FACTS 


Requires  periodic  travel  'vMch  may  be  by  military  air 
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Assistant  Secretary  of  the  Air  Force  (Installation  and 
Logistics)  OP  30L  March  1970. 
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Mr.  Files,  Industrial  Engineer,  Production  and  Industrial 
Resources  Division,  Directorate  of  Proc\irement  and  Production, 
had  with  personnel  in  the  Procurement  and  Production  Office, 
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